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Muhaimin, Alim. 2018, “Pengaruh Pemberian Etambutol, Pirazinamid dan 
Levofloksasin terhadap Kadar Sitokin Interleukin-6 pada Tikus Putih 
(Rattus norvegicus strain wistar)” Tugas Akhir Fakultas Kedokteran, 
Universitas Muhammadiyah Malang. Pembimbing : (I) Thontowi 
Djauhari, (II) Rubayat Indradi. 
 
Latar Belakang: Tuberkulosis merupakan penyakit menular yang disebabkan 
oleh Mycobacterium tuberculosis. Pasien tuberkulosis sendiri dapat menjadi TB-
MDR karena ketidakpatuhan minum obat. Pengobatan tuberkulosis menggunakan 
beberapa macam obat, beberapa obat tersebut adalah etambutol, pirazinamid dan 
levofloksasin. Saat tubuh manusia meminum obat tuberkulosis yang berperan 
sebagai antibiotik, hal tersebut akan menyebabkan timbulnya respon inflamasi, 
hal tersebut dapat memicu meningkatnya kadar sitokin IL-6. IL-6 dapat digunakan 
sebagai indikator inflamasi untuk memonitoring efek samping dari obat 
antituberkulosis seperti hepatotoksik. 
Tujuan: Mengetahui Adanya Pengaruh Pemberian Etambutol, Pirazinamid dan 
Levofloksasin Terhadap Kadar Sitokin Interleukin 6 Pada Tikus Putih Jantan 
(Rattus norvegicus strain wistar). 
Metode: True experimental research, Post Test Control Group Design. Tikus 
dibagi menjadi 2 kelompok (kontrol negatif dan positif) Kelompok kontrol positif 
diberikan obat tuberkulosis melalui sonde, sedangkan  kelompok kontrol negatif 
hanya diberikan BR-1 dan minum. 
Hasil Penelitian dan Diskusi: Pada penelitian ditemukan kenaikan kadar sitokin 
IL-6 pada kelompok kontrol positif. Kadar sitokin IL-6 pada kelompok kontrol 
negatif 6,5 ng/ml sedangkan pada kelompok positif meningkat menjadi 7,9 ng/ml. 
Antibiotik yang terkandung dalam obat tuberkulosis akan menyebabkan respon 
hipersensitifitas dan inflamasi dalam tubuh manusia. Respon hipersensitifitas dan 
inflamasi tersebut menyebabkan terjadinya peningkatan kadar sitokin IL-6 yang 
merupakan sitokin pro-inflamasi. 
Kesimpulan: Terdapat kenaikan kadar sitokin IL-6 pada kelompok kontrol 
positif, namun secara statistik hasil tersebut tidak signifikan. 
 








Muhaimin, Alim. 2018, “The Influence of Ethambutol, Pyrazinamide, and 
Levofloxacin towards the Amount of Cytokine Interleukin-6 in White Rats 
(Rattus norvegicus strain wistar)” Final Assignment of the Faculty of 
Medicine, University of Muhammadiyah Malang, Advisors : (I) Thontowi 
Djauhari, (II) Rubayat Indradi. 
 
Background: Tuberculosis is an infectious disease caused by Mycobacterium 
tuberculosis. TB patients themselves can become multidrug-resistant TB because 
of disobedience to take medication. The treatment for tuberculosis uses some 
kinds of drugs, some of those are ethambutol, pyrazinamide, and levofloxacin. 
When human's body takes tuberculosis drugs that act as antibiotics, it will cause 
the reaction hypersensitivity, which also can increase the amount of cytokine IL-
6. IL-6 can be used as an indicator of inflammation to monitor the side effects of 
drugs such as hepatotoxic. 
Objective: To identify the effect of giving Ethambutol, Pyrazinamide, and 
Levofloxacin towards the amount of Cytokine Interleukin-6 in male White Rats 
(Rattus norvegicus strain wistar). 
Methods: True experimental research, post test control group design. Rats 
divided into 2 groups (negative and positive control). Positive control group was 
given tuberculosis drugs through sonde, while the negative control group was only 
given BR-1 and water. 
Results: From the research, there was found the increasing of the amount of 
cytokine IL-6 in the positive control group. The amount of cytokine IL-6 in the 
negative control group was 6.5ng/ml while in the positive control group increased 
to 7.9ng/ml. Antibiotics in tuberculosis drugs will cause the response of 
hypersensitivity and inflammation inside human's body. Hypersensitivity response 
and inflammation cause the increase of cytokine IL-6 which is a cytokine pro-
inflammatory. 
Conclusion: Presenting that was increasing in the amount of cytokine IL-6 in 
positive control grup, but statistically the results were not significant.  
 









LEMBARAN PENGESAHAN  ....................................................................... iii 
HALAMAN PERNYATAAN ORIISINALITAS ........................................... iv 
LEMBAR PENGUJIAN  ................................................................................. v 
KATA PENGANTAR  .................................................................................... vi 
UCAPAN TERIMA KASIH  ........................................................................... vii 
ABSTRAK  ...................................................................................................... ix 
ABSTRACT  ...................................................................................................... x 
DAFTAR ISI .................................................................................................... xi 
DAFTAR TABEL  ........................................................................................... xiv 
DAFTAR GAMBAR  ...................................................................................... xv 
DAFTAR SINGKATAN  ................................................................................ xvi 
DAFTAR LAMPIRAN  ................................................................................... xvii 
BAB 1 PENDAHULUAN  .............................................................................. 1 
1.1 Latar Belakang  .............................................................................. 1 
1.2 Rumusan Masalah  ......................................................................... 3 
1.3 Tujuan Penelitian  ........................................................................... 4 
1.3.1. Tujuan Umum  .................................................................. 4 
1.3.2. Tujuan Khusus  ................................................................. 4 
1.4 Manfaat Penelitian  ......................................................................... 4 
BAB 2 TINJAUAN PUSTAKA  ..................................................................... 6 





2.1.1. Definisi .............................................................................. 6 
2.1.2. Patofisiologis  ................................................................... 6 
2.1.3. TB-MDR ........................................................................... 8 
2.2. Obat Anti Tuberculosis   ............................................................... 13 
2.2.1. Etambutol  ......................................................................... 13 
2.2.2. Pirazinamid  ...................................................................... 13 
2.2.3. Levofloksasin  ................................................................... 14 
2.3. Respon Inflamasi  .......................................................................... 16 
2.3.1. Pengertian Inflamasi  ........................................................ 16 
2.3.2. Proses Inflamasi Akut  ...................................................... 17 
2.3.3. Proses Inflamasi Kronis  ................................................... 23 
2.4. Interleukin 6  ................................................................................. 25 
2.5. Rattus norvegicus strain wistar  .................................................... 28 
BAB 3 KERANGKA KONSEP DAN HIPOTESIS PENELITIAN  .............. 29 
3.1. Kerangka Konsep  ......................................................................... 29 
3.2. Hipotesis Penelitian  ...................................................................... 31 
BAB 4 METODE PENELITIAN..................................................................... 32 
4.1. Jenis Penelitian  ............................................................................. 32 
4.2. Lokasi dan waktu Penelitian  ........................................................ 32 
4.3. Populasi dan Sampel  .................................................................... 32  
4.3.1. Populasi  ............................................................................ 32 
4.3.2. Sampel  ............................................................................. 32  





4.3.4. Tehnik Pengambilan sampel  ............................................ 33 
4.3.5. Karakteristik Sampel Penelitian  ....................................... 34 
4.3.6. Variabel penelitian  ........................................................... 34 
4.3.6.1. Variabel Bebas  .................................................... 34 
4.3.6.2. Variabel Tergantung  ............................................ 34 
4.3.6.3. Definisi Operasional  ............................................ 35 
4.4. Alat dan Bahan Penelitian  ............................................................ 36 
4.5. Prosedur Penelitian  ....................................................................... 36 
4.6. Alur penelitian  .............................................................................. 40 
4.7. Analisis Data  ................................................................................ 40 
4.8. Jadwal Penelitian  .......................................................................... 41 
BAB V HASIL PENELITIAN DAN ANALISIS DATA  .............................. 42 
5.1. Hasil Penelitian  ............................................................................ 42 
5.2. Analisis Data  ................................................................................ 43 
BAB VI PEMBAHASAN ................................................................................ 45 
BAB VII KESIMPULAN DAN SARAN  ....................................................... 48 
7.1. Kesimpulan ................................................................................... 48 
7.2. Saran  ............................................................................................. 48 
DAFTAR PUSTAKA  ..................................................................................... 49 







Tabel         Halaman 
 
2.1. OAT yang digunakan untuk pengobatan TB-MDR  .......................... 12 
2.2. Penentuan Dosis Obat Anti Tuberkulosis berdasarkan Kelompok 
Berat Badan Pasien  ........................................................................... 16 
2.3. Protein pada Proses Migrasi Leukosit ............................................... 22 
4.1. Tabel Definisi Operasional ................................................................ 34 
4.2. Tabel Penentuan Dosis OAT MDR-TB berdasarkan Kelompok 
Berat Badan ........................................................................................ 37 
4.3. Konversi Penghitungan Dosis  ........................................................... 38 
4.4. Tabel Jadwal Penelitian ..................................................................... 41 
5.1. Data Hasil Penelitian pada Semua Kelompok  .................................. 42 
5.2. Uji Normalitas data Saphiro-Wilk  ..................................................... 44 
5.3. Uji Homogenitas data Levene’s test  .................................................. 44 








Gambar        Halaman 
 
2.1. Gambar bagan Angka Keberhasilan Pengobatan Pasien Tuberkulosis Di 
Indonesia Tahun 2008-2015 ..................................................................... 6 
2.2. Gambar bagan Penemuan Kasus TB-MDR Nasional tahun 2009 – 
Triwulan 2 tahun 2015 .............................................................................. 9 
2.3. Gambar proses terjadinya inflamasi  ......................................................... 19 
2.4. Gambar Mekanisme Vasodilatasi Pembuluh Darah.  ............................... 20 
2.5. Gambar Peningkatan Permeabilitas Vaskuler ........................................... 21 
2.6. Gambar Proses Migrasi Leukosit. ............................................................. 23 
2.7.Gambaran umum mekanisme kerja IL-6 ................................................... 27 
2.8. Rattus norvegicus strain wistar.  ............................................................... 28 







APC  : Armoured Personnel Carrier. 
APP  : Acute Phase Protein. 
BTA  : Basil Tahan Asam. 
CSF  : Cerebrospinal Fluid. 
DNA  : Deoxyribo Nucleic Acid. 
DOTS  : Directly Observed Treatment Short- course. 
ELISA  : Enzyme-Linked Immunosorbent Assay. 
GF  : Growth Factor. 
ICAM-1 : Intercellular Adhesion Molecule 1. 
IFN  : Interferon. 
IL-1  : Interleukin-1. 
IL-2  : Interleukin-2. 
IL-4  : Interleukin-4. 
IL-6  : Interleukin-6. 
IL-8  : Interleukin-8. 
IL-10  : Interleukin-10. 
IL-12  : Interleukin-12. 
INH  : Isoniazid. 
LFA-1  : Lymphocyte function-associated antigen 1. 
MDR  : Multi-Drug Resistant. 
NK-CELL : Natural Killer Cell. 
OAT  : Obat Anti Tuberkulosis. 
SGOT  : Serum Glutamic Oxaloacetic Transaminase. 
SGPT  : Serum Glutamic Pyruvic Transaminase. 
STAT 3 : Signal Transducer and Activator Of Transcription 3. 
TB  : Tuberkulosis. 
TB-MDR : Tuberculosis Multi-drug Resistant. 
Th  : T-helper. 
TNF  : Tumor Necrosis Factor. 
VCAM-1 : Vascular Cell Adhesion Molecule 1. 
VEGF  : Vascular Endothelial Growth Factor. 
VLA-4  : Very Late Antigen-4. 
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